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(57)Abstract: 

PROBLEM TO BE SOLVED: To enlarge a recording 
capacity without lowering the S/N of a tracking signal of 
an optical disk medium and C/N of address information. 
SOLUTION: A track is formed into a shape wobbled in 
correspondence to a wobble signal phase modulated the 
address information. Since a technique converting 
address information into the wobble signal is the phase 
modulation, the C/N of address information is 
characteristically excellent, then the amplitude of 
wobbling in the track is reduced with the necessary 
performance secured. That is, the arranging pitch of the 
track is made to be high density, whereby the recording 
capacity of the optical disk medium is increased. 
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m fiffl £p l fc o * ?>\,mmzm& l t mm h ^ y 

[»^^2] 7 KUXlf«jb<j9r5£=i-h*lc£&£;h.T 

an e, {4*a £in * ft r i* •& c t £ *#« t -r -5 it *s i is« 

"0" ftfc " 180" S&<Dttft(=»£L-Cl**C4:S1* 
[flt*S5] T KUXlf$gtf>-fil£'7*^Hi#<&te 
*fcl* 2 -f X* 

lc»(E L T 0 * ?;Hf -^-GXiffi L T U £ C £ 
[Mt*8 s ] 7K UXffifflo&ffiSfcSiOttSlafcroJIift 

&7b< h7-V * ^wigE tRF (Rad i o-Frequency) 

flPHFtt t <D * M Icfeg-T -5 C t £ t -f « if 1 
Sfcli 2 EttOifcTV X-7 

MM1 o] h77f*«7KUXfll«l:»)e;Lt'5 

* ? u > y £ nfc*^ * x •> at* £ Bmn-r * hkie 

Kfc, h7f *>y«^&'^5ta>SsK»^0!)'7* 
**Bf3eB»IB«l+att*l±*aBll»4:. ss«#$s 

Mil] 3tT ? -fX^Jl«$|Hl^ffiK|-r*lHllEB 



7®7K ux*«ir»ts l Tmm\5mmmmm<D®&& 
&&tmi-*mi&*mM»ii+ ote*t * x$ mm<D k 

5t^»/ K^Stag^ltriETt^-rx^Jlffiro^gTaiRi 
[R*4ii 2] iafg^fssi*. t K uxif s<D— fiiro 

a. 

Co o o i ] 

[ft93a>a-r«&ff*MH-*JB9ifi. C D (Compact Dis 
c)-tf>D V D (Digital Video D\sc)%fO)£. oU^T ■< Z.<7 

So 

[0 0 0 2] 

^^iiiHpTtg<t Lfc CD -WO (CD-Write One 
e) . fy^ibf-^ Jf^SSd: L C D — R A M (CD 
-Random Access Memory) ^tSlffi'fbSixTt^So 
[0 0 0 3] *-r-f ^^CDlllteitfta)«»*SC4: LT 

(Constant Angular Velocity) Jj&t* IH^^fi^SS 
Lt^ilSJ-Sd: LfcC LV (Constant Linear Veloc 
ity)*SC ±2Lfc*l©CDttt, 

[0004] S^*^<DCD-DA(Oigital Audio) <D 

t4ztiz<kycLV«»tfSa**i54<, cd -wo 

*>CD-RAMO>ii-&. fiJ«BttffiT?f*h^^^fC^rS;$ 

* > ^ & ^ ^- LrcLvStiffli^ll 

[0005] Hi 0(z^"Tc*:5l3 s Jcf^^ 

^U-^ 2 *<T K UXlff«lc^|£ LT ^ 'J >^*^ 
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[0006] «fc ypsjfflicii, si l ic^-r«fe5l=. 7h* 

UXlfffili-filT 5 — *frt»&y. fU Vjl— Xzj— Kl= 
£fe £ ft T FM (Frequency Modulation) I- J: 

1f«<D "O" fi/^ 71— X=l— K<0 "0, 0" 
*U 7KUXlf«(D "1" li/U7i-Xa-K© 
"1. 0- -f- LT, /U7i-Xa-h-© 

"0" ttFMKIUCfciJflrattf "21.05(kHz)" <75IE§£ 
»(=£!ft**U /W7i-Xa-K© "1" (*FM^IS 
l=J= UJBaftBEA« "23. 05 (kHz)" 0jEtt&l=fclM*I.S. 

[0007] co^-snE^^i-x^^i iz&tVx* 

+ > ^1 5 <t A T I P (Absolute Tine In Pregro 

ove) * -})\ym^ 1 4<If * :h.fc 4, 0> £ 
[0 0 0 8] f:t% Jflfc-r-f ^i?gt©7 KUXS^El 

"22. 05 (kHz) " (DUfiSt? — Miff Hit i W7i-Xa- 
[O 0 O 9] 

©Sfcx-rX K^-y^^^^-^'J >^StT7 

[0010] LfrU CCD^a^CTfe^r-f X^^T?*,.. 
fiB#H©H«ir— ' 5» £ XAKfzEir*' 5 c t ItX- 

^-T-Sfctf). h^-y^-i/yft-^-roS/N (Signal-to-Noi 
se ratio) *<<5T^"-5„ 

[ooi i] ZH&fSM? Ztctblzit, \-=7"jV<t>^* 

A<gS-<?£-5A<. Z.tl-Clf7*-?Jl,m^<DC/N (Carri 
er-to-Noise ratio) *>M£T LT7 h* UXffi#S<Dffi7c*3£ 
A<«T-T<5o o^y, Si«<D5te-r-<X 1-7 



[0 0 1 2] 

[«H£«9i-r-&fctf><D#j£] i umo>&$ia>% 
*-:?y >^£ftri*s?fc7Vx$gM*(~a3i*-r\ tku 

>ya>ail^^LTtT KUXlf$6;6<&»lc£7u£;h. 
-So fcfc. ca>«fc -5 fcSfc^r-rX LTIct. 

[0013] a*^2iem©*WT*i*, t»*«iie«<» 

TfeT^-fX^afflCfcLxr. T KUXlfffi*<R>fS=i— Re 
iX$ 3— K*ffr#r*. 

[001 4] S3jtJl3ie«cDS8iiin?l*, H^l^fcl* 
2l3«<D3teT^X*l«tt;|::fc^-T\ 7 K UXltffi(D 1 tf 

K UXtt«£&*B£S3 L/z^^ - 7^i#Ofa — T" -f it 

[001 5] m*S4ia«o)siis-ci*. s#jii 

2fS»<D7t7 ^ -('X^!«^*^=*5t^T. 7Fl/Xtl8©-l 
*<^*^HS#CD "0" &£ " 180" etO){fEffilZ«j£ 

$i^i:<Dftiisi* "o" <t^y. 7 k uxnmo>=tt*<K 

[0 0 1 6] fS*^5fSK«)^B^-CI*, |S*«1 *fclct 

2fBKro3t7 ; -<x-9<«(*ic*j^r. 7Kuxl^aro^fit 

<t ^- -Jivm^oitim t tf—*t- iz mm. l r t » <d -e. 

^*^fi#<D{4ffl*eiK-r*tlS7 KUXltffi©-fiSA< 

[OOI 7] IB^«6i2«CD^in?l*, If^lSfclct 
2ffi«tf>3fc7V X* ttfrlCfctN-C, 7 KU-Xlf«C)-flt 

*tli7 KUX^<D-fi£A^aJ 3? 

[0 0 1 8] «^3S7|HKa>*WT?lct. »^*6fSe<7> 
ttfrjXVl&mztS^X. 7 KUXfffSO— fit<Dfilf^<7) 
- 15<D§£± lz U T 17 * :?;MI*§-CDtiffl L T I » 



(4) *#gg¥ 1 0-69646 



7 KUXtil&a>-fi|j!><&ai£*L&o 

[oo i 93 BgcBsEBoBH-ea* m*mi st-it 
«#^jg<t©*pai::<am-r<s©-c, o*yj^m^t 

[0020] B*B9EB0BBa>%7<rx9BB(*« 

h ^ «v •> #7 KUXli*glz»iSLTO*:?y >?"£;Kf:: 
Jt^-f X^<««:$|s]eSg«|-r^lH]eigi!itS«i:. HHEf 

T. ft ^ I- X 7 KUXfltBlcatJ&LT^a-^U 
V^Stlfc h7-;/$£5te^§LTtf&©ESl*>fS4E£ 

$K«fcyit^©jij&»^©^*:?;uffi#A<»ai£*u c 

©^^^©fiffijWaffl&jTSSglcJ: y BBSftTT 
KUXttBtfOBS*!.*. Of y, 3fef-f^ift(Dh 
z>v<?tfT h*UXlta$(4fflaEilLfc^*^;KI#l=» 

— ©S6£^jWg< S/NA!>C/Ni!i<I^(15^ 7t-r-<X 
T4.7KUXtita*<fiffl=!S7C**v-5. C©«fc? 

»t«f<x^ua-y, 3teT*x*BflHDiiWi*w£ 

f S-r-fX^^U— v. %7<rx9Bt*oflHt£ft£-4- 
S^-rx^-f u— 9-, *T.rx2B(*l=«B<DEBW 
^Af>;H*^H^*7 i ^X-5' K5-f^. BSffB-fS. 

[oo2 1 j b*bi omm<r>$£m<Di?LT ; <(x<7&w 
Hfcjt^-fx^jKft^iHKEiiBi-r-siingiiaaflit, m 

?B*fr & *#£© » w© 0 * ?abb sb 
i***?;Ml*(=B»*tt*B«IIBi. BBB#£¥ 

K7 LTfli«©e»-*»w***ff -r *« 

ca%7*x9B(*tfia4»BB£i=£ijia£Btt 



ceo h5-v^>y(i^e>/N*> K/<X7-f;i/$|:J: yft 

s©Bsfc»«©^*:7;Ma^>!i<»ui£*u c©^*:?^ 

«#2WJrJEBB*:lf BB0Bl= * y BB$*i«. -0)2 

$ *lt l\<c u * ?jubbi=bbbbi= * 

90!>1ftfia££®«B&tf-&-l::&JC-r«J:9l=. # 

^-© h^-v^r>y{i^e.t7^n r >»i,ffi^-A<aaj**tT7 

gH§lClt3£LTl7— ©IE£*A<<g< S/NA?>C/NA< 
Bl*©T?, SfcT-fX ?*&<*© h7y^ff) , 5t7 l J :✓•?© 

BM*t£B$*vcit-c4i7' KL/X«ffK6<fi»ic«7c$*i 

[0022] b*bi ieBa&B<D%7'rx9Sfl 
i*. 3t7*-fx^ji«*iHi^iBiii-rsi5iegEitiafltt. m 

B^***^ K<k, COMB*""? Kfc»E*f-fX^ 
BB£©ffi*JBBA<-S£:>3:-5J:5 h7f*«7KW 

«bi=»« ur«neiaiEBn««0!>isiiijift$««p-r« 

BBWIPBB&. WlB3fc-7*-cx^JlB<D (•7^9(07 K 
Hilt, za9*?JMI*|=ttjSLTmSjfc9^v KO 

bbbb* we*-? -f x <? mmo^misfa cenri * 

1**^^ KBWHBt lot, Tfc-r-rx^jf 
Bl=7 KUXlg^lc^/SLTO^-^'J h7«; 

? Kf=J:y t»7?9ft<BJ£$4iS. COtt, K^-v^ 
(07 KUXl«B(=»fKLTl§]|EBBBBa>lllsBB^I§l 

£BBBBf=*Vttff£tu JM^vKfcJtT-rX^B 
B£©ffi*fS£*<-5£<fcfc.5. £fc. JUSt** X?HB© 

h7«^©7 KUXflt£fitttB£fl8l=J:yttB£fld 

;h.T*5*?;u{t*§-A<£jj££*u ca>*4-:7;trB-9i=ttft 

LTA.y K«B0B(=J:y**^v K<D£tfiSA<*f 
•f X9BfiG>¥B£lRlf=&ttBB$*l«. %=r 
•fX*Bfil=l4. 7Kl/XllB«ttfiHILfc l 5*?A 

^ro-e. c<D7t7 i -('X^isffiANt,3t7 i -cx^jKtt:^SJi 

3tBLT««fl>EB^W£fe*Bff-r*«*» ^-CDh^-v 

A<m7c$*t-5o ttBBBttBBBBB^>BBBBI=ittt 

Jt-T -fX^BB© h^-v^ro^^-^U ^^©liilSA^JSiie 
^4^Tt^T : t7 h*UXlft*8a<m#^«7u;**l&o <Efc, 
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*>/<<D£g|cfiJffl£;h.-5X$>/^7X$U tVX^X 

So 

[0 0 2 3] H#J11 2EttO>3SlKT-I*. ffsfclS 1 1 IS 

(0fiffl^SS*-t±-5<D-r?. t Kuxtft^s©- <! to*:? 

[0 0 2 4] 

[^^ronjg©^] *&m<Dmm<Dm-o> i i&m&® i 

£^Lia5l::a-5l^-CJirFf::I&IK-r£o £fc\ *£lt£«> 
ffi^lcMU ftr&Lfc-fll3|E0iJ£:ll-<DS&#l*. I^-O 

[0025] ^USEro^rost^-cx^-vx^Ai i 

«*. H2ic^-r«fcdi^. ifef-fX^iftl 2<t3fc J r-rX 
fgfefc5f-f^^ K^-C?1 3fr££-Sc *HJ£tf> 
^(D^-fX^lgttl 21*. CZ-CliCL v^S©« 

&i9£L.Tj&j$£;h.Tfcy. -€•«> h^-v^ti&s^- 

^2A<T KUXlt^lc«jSLr«^^-^'J i/y**lTL>S 
A<. ZO>0*7<J ><?t><7 KUXtfffi£&*g£l8L.fc'7 

1 2-ei*. r Kuxitffion tf-v h*^*^;Hi-^<DS 
m<o "o/r tf-^^Hs^ro "0/180" goeffii-- 
<&ig3ia£i±££;£-T?2 0 y. ^-roja&si* 

[0026] CCD.fca'Sjt^-rX^affl 2|Clfffi<D|a 

m^n^zmfi-f z^mmnmrnoT * x* k^^i 

31*. BgllSi^i 4, Ki 5. Kttfl 

BB16, EIIEtlflilSI&i 7. tPft±K«iUT*LT 

ffreiaisBnwK i 4i*. stxw x<7ig#i 2* 

— i 8. z<D$— >t— 8 

y, P«!(=l**j*-r*«fc3l=. *t*X*ME{*1 2£c 
L V7js£-els]effi»-*-5,, 

[0027] mmtft^ v k i 5 1*. u— if ft** 

U>X\ t*— AX?'J9$. S3fe3m?£WLTfcy, 

S&EjfeT-fX^JSttti 2©y;u— ^2*3H6*jfe«Lrflf 
<S-£iRii=KttS&i::£tt$*iTi*&. 

[0 0 2 8] HCN-y KMBBBi 61*. IMB**^* 
K1 5l=flM3tiT£iJ. zcODi^y Ki 5lz«fe4« 



**»y««i:$Bii«wr*. g>j*.i*\ nmo> 

i*. h7f*>y*wnf»7*- *'»ys»itai^ii^Lfc 
r f 

[0 O 2 9] fliTE^'V K«MBP08&1 61*. JfeT-f X<?m 
#-\ 20i?JV— Z?2(DT KUXtfffi^S^-r-ST KUX 

S±E1K2 1 4,*LTfey, ^fl)7Kl/XS4lilffi2l 
(*. Bl3lz^-r<t5ic. K/U7^ JU* 5 .fc&ISgS 
j£S2 2 Ltt^, ±Jfc<»J:5l=«ria^v K«W 

mei 6jWE3fc9^-y Ki 5 0> h7 v 
ff ZOifc^y Ki 5A<&ffi-f £ 
?ft#l*mB7 KUXS±|slS&2 1 l=*A7J£*i<5. * 

4B^S2 2 1*. ^*:J;Uffi-§-<Z>tiie£&&LT7 KU 

x^ffi^STc-rSo 

[0030] utrEEfif&WiHis&i 7i*. mrE^-v k«w 
@e&i 6 <tBtrisxe> k^*— s« 1 9tir^*^rfc 

y. mt&^v K$iJffll|5]ESl 6©7 KUXS±@§2 1 
&A73$*t^T KUXffiffilc^fBLT. mTEX tf > K7U 

^e— s« i 9<z>[5]€jig£c l v^-cftijffli-r-So <fcyi¥ 

iffllCl*. WtaiHie$llffll|ElKl 7 I*. PLL (Phase Locke 
d Loop) BS&^L-Tfcy. BirE^-v KttfUEIBl 
CA73$*t-5T KUXtt^t.StTEJfeT'f X^«E{*1 2 

i 9(Dieisjis*asjiS(cpLL$ijffl)^-si$i*^. 
[0031] zoi&otemtfuz&^x* *mi&<Df&n<D 

*f^X^v7fi1 1 I*. T-fX£ K5-f ^1 3lc3t 

rocfeaic^ttLfcpt^-fx^^i 2iz-xi'x^ K^-r 

71 3 lc«fcytf^<&E£i^l5££fi^TSC 
•5. 

[0 O 3 2] -t(D^. f-fX^ K^'T^I 3(0[ieil 

IMl 4(=J:y3tTWX^aE{*1 2*<|eieiii!l*^ 

stoiiiue-r^jt^-f x^»{*i 2<d^u— -j-2.\z%*£ 

Ki StfraffiOTEIi^S^Sfr-rSo -ffltl 
>y**ifc^;u-^2^3t^g-r5?fe^-y 

Ki 5©tb7J«^t,^'V K««PI§iai 6A<h7>>4r> 

<fm^t7*—i3-»<fm^t&miii-r%<DX'* c^e. 

©m#lc«£oT3t^-> Ki 5^-7*,;U-^2lciIS£^-t* 

So 

[0 0 3 3] HB^fC KMWIIKI 6 7&< h^^v^> 



r 
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1 5|C*J-f 3 3fcx-fX 1 2 ft 

•5. 

[0 0 3 4] ^HJEO^tDJt^-TX'O^X^A 
1 1 "CI*, jfe^r-CX^&ttM 2 CO \~ : 7y<7-e&&<fJl>— 

Kuxjf«£&«£iliLfc^*:?;u«#lc*fj£ 

LT^^'J^^Tl^-SCOT?. ft3fe<k ^mtt&X- 
1*7 KUXlfffiliS^iKfcLV {-^^ 

5r=j:yit£cofi&»^co^*:?;u«^£«tbu ceo 
Kux4f«£«7c-r-5. 

[0 0 3 5] ^HiSCOflSHCOftx-fX^ i/XfAl 1 "C 
(*. ±5EC0J:5l-3tT i -i'X^att:i 2 COSOU— ?2 CDt7 

Ic^JSLTfey, f-fX5 K^-f^l 31*. Jfc^r-f X? 
Jg<*1 2fr£&ajLf::^*:^U^C0te*S£;&&LT7 
KU*.tim£«7c-f -5. CC0*5lc-flt<DT KUXlf$8 

^o^-^ni^-o-ascoiafflirfeffi^iiLrfcy. c 

CD^^-^u^cO{4ffij!)< -0/180" JtlcjSttjtWlc^^bL 

TL^-SCOI?. CCO&lS^pjl*P S K (Phase Shift Keyin 

KUXl^S^ttlif -5 F S K (FrequencySh i ft Keying) 
^S^ASK (Amplitude Shift KeyingJ^iC^iflCitS 
Lt, x^— cOH*£*jM£< S/N^C/NA<Kl\, 
[0 0 3 6] ^S-TSi:, ^flJgcOfi^CO-r-f X? i>X 

-^£ifeJ5ELTl^-5CO-e. 7 K UXlf SgCOW^KifcMfc C 
/Nf££«i£Lfc$£, Sfc^-fX^&ttl 2<»<?)\,-7 
2<DO*7<)>7<DM«%£&ffi-r$>Z£ti<T-&?>o ZO> 

&?iz?)i,-zJ2 0>r7*7 t )>'7<Dm$g$$sLm-rMt. 
<fju—^2omm\£vf^mm&itLxtm±m^03s 

/NtfteTLfctM©-^ «#?¥£C0S/N£*HtL;fc3; 

£3£^-rx->&<*i 2<&!Eti!§fi£$£:*:-f £c£jb<T*5* 

[O 0 3 7] ^llJSCOJfcjiCO*^ -fX^&ttl 2 

1 "C7 KUX««$JS«(=|i^-r<5-i:A<T?#*. 
[0 0 3 8] 7 K UXfflRCO "filCO "0/1" #-5 

* :7;HS-f§-<0 "0/180" SCDi4ffil=«C5Lrt>-i)OT% 
Hi ^^^Ht-^CDfefflA^SSLrtSS 
^i:$l^<!:CDg^l* "0" irfty, TKUX^CO-fil 

jWbLT4,^*-:?y >y£*ifc$Ou— :?2*<it«j*i<5 

Ct^E< £33, dCOJ^fc^U— ^2 £HBg 



ZO)Ztlz£?>fflMltti:l\ 
[0 0 3 9] L^4». ^HffiCO^COJt^r-CX^^I 
2T?I* X 7 KUXlffgCOl t*-> hA^^^^fl-^-CO-^ 
»jlc*tJSL.Tl*S<DT-. T KUX^#CD-ffil=«LT^ 
t^HWfa- t- <rJfc*<Kft:lttli. Z<»t-tb x ft 

1=7 Kux^ffi^^*^u«#i-^-r-5iiiffiri-/U7 

i 3i*-i7*:?vHl-^£T Kux1!NSI::I£&k&&t?£<5 
cot?. cco*tt3<oafiA</h£ < S&gA^tv, cco«fc?i= 

O^^HI-SI-CO^ a.— ^r-fJt**— ^fcCOT?. TKUXffi 
•S^i-olC'^^./MI-^-COD C (Direct Curren 
t)fiE»CO^^#Jt-r<5i&g4;tC<. f^X^ K7-<^ 
131*. -5 * :?;Hf €> 7 KUXflHB*«l#l=??£-*- 

[0040] LfrU ^Bjiiiie^SSJcKSS^^* 

C07?I*JS<. S-HCO^ffi^i^-f So Qiz.lt. H5fc«fc 
tfB 6 3 7KUXlttJ/W7i-X3- 

K*7>fiX$ 3— KHcom^3— KIc^SLTA^b 

&ffl£H L-ct7* :?;u«-f§-££jiBf -5 c £ t Rifig-efe 

^pco ~ filco-^co5l±«g*>tK2l^coS S?» ^PS-T 
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